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(54) MOBILE ROBOT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a mobile robot 
from moving to a place where radio waves do not reach 
and becoming unoperable, and to bring the robot back to 
a place where radio waves reach to restart the 
operations. 

SOLUTION: A radio device such as a wireless LAN card, 
a cellular phone or a Bluetooth(R) is connected to a 
mobile robot 1, and a user can remotely operate the 
mobile robot 1 via a network or can obtain the status of 
the mobile robot 1 on a terminal 2 of a personal 
computer or cellular phone. The mobile robot is equipped 
with a means for monitoring the radio wave status and 
returning the mobile robot to a spot where radio 
connection is possible, when radio waves do not reach to 
the movable robot while moving. Thus, even after the 
mobile robot moves to the place where radio waves do 
not reach, the operations can be restarted. Further, the mobile robot 1 is equipped with a 
means for creating a radio wave intensity map, and the map may also be used to bring the 
mobile robot back to the place where radio waves reach. 
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CLAIMS 

[Claim(s)] 
[Claim 1] 

He is the mobile robot which operates by remote control on radio using a cellular phone, 
wireless LAN, etc., 

It detected that the electric wave of wireless stopped arriving during migration, migration of 
a robot was suspended, and it had a means to return to the possible point of wireless 
connection. 

The mobile robot characterized by things. 
[Claim 2] 

When it returned to the possible point of wireless connection after moving to a 

radiocommunication impossible point, it had a means to notify having returned to the point 

in which wireless connection is possible. 

The mobile robot of claim 1 characterized by things. 

[Claim 3] 

It had a means to save the propriety information on an electric-wave communication link in 
the map and inside-of-a-house floor plan which were saved in the robot, moving. 
The mobile robot of claim 1 characterized by things, or claim 2. 
[Claim 4] 

It had a means to have moved to the point which cannot communicate, to have performed 
the given command, and to return the internal map information which carried out [ above- 
mentioned ] preservation to the point nearest to origin which can be electric-wave 
communicated. 

The mobile robot of claim 3 characterized by things. 
[Claim 5] 

It is the control program of the mobile robot which operates by remote control on radio 
using a cellular phone, wireless LAN, etc., 

The above-mentioned program makes a computer perform processing which stops migration 
of a robot, and processing to which a robot is returned to the possible point of wireless 
connection, when the electric wave of wireless stops arriving during migration. 
The control program of the mobile robot characterized by things. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the mobile robot which operates by remote control on radio using 

a cellular phone, wireless LAN, etc. 

[0002] 

[Description of the Prior Art] 

The technique which carries out remote control of the mobile robot by wireless from the 
former is proposed variously. For example, the operating set and mobile robot which 
equipped the patent reference 1 with the function which displays a robot's condition are 
connected through a communication line network and the telephone line, and even if an 
operator is not near the mobile robot, the control system of the mobile robot which made 
the mobile robot operational is indicated. 

Moreover, when a control terminal and a wireless connection terminal are connected to the 
patent reference 2 on LAN, a radio means is prepared for a robot (control terminal-ed) and 
a wireless connection terminal communicates with a robot (control terminal-ed) in the 
wireless section, the network remote-control system with which the control terminal 
operated the robot (control terminal-ed) by remote control is indicated. 
When the robot had moved to the location which an electric wave does not reach, remote 
operation became impossible, and people had no choice but to take [ which operates by the 
above-mentioned conventional remote operation ] out. Especially the mobile robot that 
cannot use it in the environment of a home, office, etc. if an electric-wave condition always 
is not superior is not realistic. 
[0003] 

[Patent reference 1] 
JP.5-91556.A 
[Patent reference 2] 
JP.2000-49800.A 
[0004] 

[Problem(s) to be Solved by the Invention] 

As described above, when the robot moved to the place which an electric wave does not 
reach, there was a problem that remote operation became impossible, by the mobile robot 
which operates by the conventional remote operation. 

Also after moving to the place which it prevents being made in order that this invention may 
solve the trouble of the above-mentioned conventional technique, and a mobile robot's 
moving the purpose of this invention to the place which an electric wave does not reach, 
and becoming actuation impossible, and an electric wave does not reach, it is returning till 

http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web.cgi_ejje 2007/07/13 



JP,2004-260769,A [DETAILED DESCRIPTION] 



2/6 ^-v 



the place which an electric wave's reaches and enabling resumption of actuation. 
[0005] 

[Means for Solving the Problem] 

By this invention, in order to solve the above-mentioned technical problem, when it moves 
while the mobile robot supervised the electric-wave condition and saved the information, 
and the electric wave of wireless stops arriving during migration, migration of a robot is 
stopped and a means to return to the possible point of wireless connection is established in 
the mobile robot which operates by remote control on radio. 

By considering as the above-mentioned configuration, when a communication link becomes 
impossible, it can return to the possible point, and thereby, there can be a wireless mobile 
robot in the condition which can always be operated by remote control. 
Moreover, it can also constitute as follows. 

(1) When it returns to the possible point of wireless connection after moving to a 
radiocommunication impossible point, a means to notify having returned to the point in 
which wireless connection is possible is established. Thereby, a user can know the mobile 
robot having moved to the place which an electric wave does not reach temporarily, and 
having returned. 

(2) Establish a means to save the propriety information on an electric-wave communication 
link in the map and inside-of-a-house floor plan which were saved in the robot, moving. 
Thereby, a radio-field-intensity map can be created. If this radio-field-intensity map is 
used, it will become possible to select the moving trucking which can communicate. 
Moreover, even when a mobile robot moves to the place which an electric wave does not 
reach, it can move to the near location of No. 1 [ about ] which can communicate quickly. 

(3) Establish a means to move to the point which cannot communicate, to perform the given 
command, and to return the internal map information which carried out [ above-mentioned ] 
preservation to the point nearest to origin which can be electric-wave communicated. 
Even when this moves to the point which cannot communicate, the given command can be 
completed and it can move quickly to the nearest point that can communicate. 

[0006] 

[Embodiment of the Invention] 

Drawing 1 is the schematic diagram of the system of the example of this invention. As 
shown in this drawing, wireless devices, such as a wireless LAN card, and a cellular phone, 
BlueTooth, are connected to the mobile robot 1 of this example, and it consists of software 
on an information management system so that network connection may be possible. 
With the terminals 2, such as a personal computer and a cellular phone, a user is in an 
environment connectable with a mobile robot 1 in a network 3. A mobile robot 1 is operated 
to the terminals 2, such as a user's personal computer and a cellular phone, via a network 
from remoteness, or the software which can know a mobile robot's 1 condition is installed in 
them. 

Access is made possible by the domain name (mycomputer.mydomain.com etc.) always 
decided, without notifying a user of an IP address by notifying the IP address which the 
software on a robot got from the Dynamic-DNS server since the IP addresses got from a 
provider when connecting with a network by according [ a mobile robot 1 ] to cellular phone 
dialup connection differed at every dialup. 

The mobile robot 1 is assigned in a user's house etc., operates a household-electric- 
appliances device etc. with the infrared reception / transmitter which the user made move 
a mobile robot 1 by the command from a terminal 2, or was carried in the mobile robot 1, 
and supervises the situation of a house etc. with the camera prepared for the mobile robot 
1. 
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[0007] 

Drawing 2 is drawing showing the above-mentioned mobile robot's example of a 
configuration. 

It consists of 1g of storage devices which save wireless device 1f, such as infrared 
dispatch / receiver 1e for a mobile robot 1 to operate substrate 1a [ which carried CPU as 
shown in this drawing ], motor 1for migration b, ROM1c [ which memorizes a program and 
data ], and motor 1d for migration, a household-electric-appliances device, etc., the above 
mentioned wireless LAN, a cellular phone, and BlueTooth, migration length, map information, 
etc. (a hard disk, CompactFlash, etc.). 

Moreover, the device sensor 1i which measures camera 1h which photos a surrounding 
situation for remote operation etc., distance, etc. may be connected. Moreover, actuation 
may be made to start LED1n for displaying microphone 1j, loudspeaker 1k, 1m of liquid 
crystal displays, a condition, etc., and a mobile robot 1, or pushbutton-switch 1o for 
performing various setup, pointing device 1p, cell 1q, etc. may be carried. 
A household-electric-appliances device etc. is operated or a mobile robot 1 works 
supervising a surrounding situation etc., as it receives and the command which a user sends 
out through a network 3 was moved and described above according to the received 
command by the above-mentioned wireless device 1f. 

When the cellular phone is carried in the mobile robot 1 and it connects with a network 
using a public line by dialup, as described above, the dynamic DNS server is on a network, 
and the IP address assigned to the server by the provider and the domain name hit to it can 
be registered and updated. Moreover, a robot can be telephoned when the cellular phone is 
carried in the robot. 

Control of the above-mentioned mobile robot 1 is performed when CPU by which the 
control program memorized by said ROM 1c etc. was carried in CPU substrate 1a performs, 
and data, such as a mobile robot's 1 moving trucking information, and an electric-wave 
situation, various log information, are memorized by the 1g of the above-mentioned storage 
devices. In addition, below, the part which controls the mobile robot which consists of the 
above CPU etc. is called control section. 
[0008] 

Drawing 3 is the block diagram showing the functional configuration of the mobile robot of 
this example. 

As shown in this drawing, a mobile robot's control section 1 1 is equipped with the 
transceiver section 12 connected to wireless device 1f, the operating-command section 13 
which changes into a mobile robot's 1 operating command the command received in the 
transceiver section 12, and outputs an operating command, and the drive control section 14 
for driving actuation devices, such as infrared dispatch / receiver 1e, and motor 1d for 
migration based on the operating command which the operating-command section 13 
outputs. 

Moreover, when the storage section 16 which make the electric-wave situation judging 
section 15, the electric-wave situation, etc. judge the electric-wave situation received in 
the transceiver section 12 correspond with moving trucking, and memorizes them, and a 
mobile robot 1 have moved to the location which an electric wave does not reach, it has the 
pattern creation section 17 of operation which creates the pattern of operation for moving 
a mobile robot 1 till the place which an electric wave reaches, and the return actuation 
check section 18 which check having completed return actuation. 

And a mobile robot memorizes moving trucking information, an electric-wave situation, etc. 
in the above-mentioned storage section 16 while recognizing a self location based on the 
distance measured by the initial valve position and said sensor 1i, moving. 
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[0009] 

Drawing 4 is a flow chart which shows the processing in the mobile robot of this example. 
A mobile robot's electric-wave situation judging section 15 is always supervising the 
electric-wave condition. As for a mobile robot, migration will be started if there is an event 
of there having been directions from a remote user or having become the time amount 
specified beforehand (step S1 of drawing 4 ) (step S2). 

And are recording preservation of the migration length and the direction of [ by the 
present ] is carried out with the electric-wave condition for every fixed time amount at a 
mobile robot's 1 storage section 16, moving (step S3). Directions will be succeeding, if all 
migration is ended while the electric-wave condition has been good (step S4- 6). 
[0010] 

Moreover, when an electric-wave condition gets worse during migration, it goes to step S7 
from step S4, and stops there, and migration length/the direction of [ front ] is acquired 
from the storage section 16 in order to return to a front location (step S8). And a pattern of 
operation is created in the pattern creation section 17 of operation, and migration is 
performed (step S9, S10). Here, a pattern of operation is equivalent to a mobile robot's 
migration patterns, such as 50cm of go-astern, 1 80-degree reversal, and 50cm of advance 
etc., when for example, pre-actuation is 50cm of advance. 

If it returns to a front location, an electric-wave situation will be checked (step S11). In 
addition, when the mobile robot carries the cellular phone, network re-connection is tried by 
dialup in the location. And if it succeeds, it will stop in the location (step S12). 
in addition — although messages, such as e-mail, were sent and it once came out to the 
electric-wave outside of the circle, after network re-connection was successful at the last 
of the above-mentioned migration procedure — **** which can be operated by remote 
control again — things may be notified, or when it is the robot to which the cellular phone 
was connected, you may notify having returned to it, having telephoned the assignment 
telephone number. 
[001 1] 

In addition, a robot has map information, such as a floor plan, collates a landmark from the 
image of the photoed surroundings, deduces a self-location, deduces the migration direction 
and distance to a target position which were directed with the coordinate on a map based 
on it, and may be made to do autonomous migration. 

Under the present circumstances, the radio field intensity in each coordinate point under 
migration is acquired and saved. The radio-field-intensity map in each location is created as 
are shown in drawing 5 and a mobile robot 1 moves by this. In addition, a user may teach 
the first self-location from remoteness, and a mobile robot 1 observes a surrounding 
situation by camera 1 h, and you may make it deduce a self-location. 

When creating the radio-field-intensity map as mentioned above and radio field intensity is 
in a weak location after ending the actuation the mobile robot 1 was instructed to be using 
the created radio-field-intensity map, it moves to the strong location of the nearest radio 
field intensity automatically, and it becomes possible to restore network connection. 
[0012] 

Drawing 6 is a flow chart which shows the processing in the mobile robot in the case of 
moving to the strong location of the nearest radio field intensity automatically as mentioned 
above using a radio-field-intensity map. 

If there is an event of there having been directions from a remote user or having become 
the time amount specified beforehand (step S1), a mobile robot will acquire a perimeter 
image by camera 1h (step S2), will perform collating with map information, and will deduce a 
self-location (step S3). In addition, a user may be made to teach a mobile robot's location 
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based on the image acquired from the camera in that case. 

Subsequently, a mobile robot computes a migration pattern from a target position and a 
self-location, and starts migration (step S5). 

And are recording preservation of the migration length and the direction of [ by the 
present ] is carried out with the electric-wave condition for every fixed time amount at a 
mobile robot's 1 storage section 16, moving (step S6). If all migration is ended (step S7), as 
described above, a household-electric-appliances device etc. will be operated (step S8), 
and it will judge whether radio field intensity is good (step S9). If the electric-wave situation 
is good, it will serve as a migration success and will end processing (step S10). 
Moreover, when an electric-wave condition is not good, it goes to step S1 1 from step S9, 
and is set as x= 11, and the radio field intensity of Perimeter x is checked on a map 
coordinate from a self-location (step S12). And it investigates whether there is any 
coordinate with good sensibility, and if not good, Parameter x will be carried out +one (step 
S16), and it will return to step S12. If it asks for the location where sensibility is good and 
there is a coordinate with good sensibility on a map coordinate, carrying out a parameter 
+one as mentioned above, it will go to step S14 from step S13, a target position will be set 
up from a map coordinate, and migration will be started (step S14). And processing will be 
ended if a migration success is carried out. 

in addition — although messages, such as e-mail, were sent and it once came out to the 
electric-wave outside of the circle like said example in the above — **** which can be 
operated by remote control again — things may be notified, or when it is the robot to which 
the cellular phone was connected, you may make it notify having returned to it, having 
telephoned the assignment telephone number 

After moving to a target point and doing the activity of household-electric-appliances 
actuation etc. by making it above, it becomes possible not to lapse into remote-operation 
disabling, even if the point is the location which an electric wave does not reach. 
[0013] 

[Effect of the Invention] 

Since it was made to make it return to the possible point of wireless connection of a mobile 
robot in this invention in the mobile robot which operates by remote control on radio as 
explained above when migration ROBOTSU supervised an electric-wave condition and the 
electric wave of wireless stopped having arrived during migration, a wireless mobile robot 
can be made into the condition which can always be operated by remote control. 
[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram of the system of the example of this invention. 
[Drawing 2] It is drawing showing the example of a configuration of the mobile robot of the 
example of this invention. 

[Drawing 3] It is the block diagram showing the functional configuration of the mobile robot 
of this example. 

[Drawing 4] It is the flow chart which shows the processing in the mobile robot of this 
example. 

[Drawing 5] It is drawing showing an example of a radio-field-intensity map. 
[Drawing 6] It is the flow chart which shows the processing in the mobile robot in the case 
of moving to the strong location of the nearest radio field intensity automatically. 
[Description of Notations] 

1 Mobile Robot 

2 Terminal 

3 Network 

1 1 Control Section 
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12 Transceiver Section 

13 Operating-Command Section 

14 Drive Control Section 

15 Electric-Wave Situation Judging Section 

16 Storage Section 

17 Pattern Creation Section of Operation 



[Translation done.] 
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j; 9 s a «k s tp * it it l ti d , * fc , »bp#? n cutte,iifca^7f -ee?!!)* 
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H 2 ti , ± IE ^ n o # h««^0-|)^^1-|lT-fc5 c 

» » n * y h i (i , BBCjStJtiKCPUtjliLtHgl a. liffit-Mb, 7= 

«3#^l»«flr/g«»l e . MELfeSiLAN, « *¥ tt K , B 1 ueToo th^©» 

> y< 9 y 7 7 v » 4 £ ) l 8 fi>blfit^5, 

* , iiHS»^«©fc»tSHro«iaSrlta5i-5Ay7ih. E«**r«-*i-**^*i 
i H^fef A^«:gI^t^tU<, S fc , * l j , * - * l k * , ft A 

* 7" U- ^ 1 m . ttl^SrlitSfcfcfflLED 1 n> IS n h i £ ft £ Hfl & £ 

-a- 5 . ^-sis^^tT^fcAroffL^^vx^y^i 0 -^^-r>'^^>^T^'f^i p. io 

lil<il««JJiri>TtJ:i\ 

^ffin*-;, h in, a - ? # * j, h!7-*3*fl-LTi£tti1-*»$-fc±lE«*50w*l 
f t-SfILt, Sff Lfctt-frfcfc CX&m L, fitj IE Lfc± 5 {c^ttaS^ffllft^Srftofc 

-^Ci«t5iM:il, «HELfcJ:$fc*y ^ - ? ittt^-f f ; 7 ^ D N s f -/< 

> £ £ ^ & , IftS:i:#f*5. * fc , n#s,M^S|ff«iSA5»*Sii-c^5ii-g-{c 
±E»Bo#y Hcltll, BEROMl c*KEi*ftfc«»^Bj'5i l tcPUl 20 
^ « ffi ft ft , #aa^itS^Wr ; -^li±fEfeiir^W^lgl^Eti^ix5 e ft *i . Jb IE 

cpu*n>6intijisiiiD<5r k © m m i ft o % m z a t x- n . mwu tt 5 . 

[ 0 0 0 8] 

H3tt*£lfcflOfMI|ci#7 hOli«S^*t7'o * 12 T- 5 . 

HBt/TttiC, # n n * -7 h SH » gfi l in, SIf/<-f x 1 f tS«Sh5gS® 
§5 1 2 i, £gfi & 1 2 T'£<f L , »|D#y hlOlt^KtlcfjlLtlt^JII 

*«:lli*t5»ff»*»l 3i ( »ft J #*SH3iSHiA + 5»^»^fcai'j# 4 
«/SflT« 1 e^ffllflS^^ifflt-:? 1 d^.i?|ii-5fc4!)<75 sp f, ft| ®% \ 4 £ «f * 

30 

* . jSSffl«i2-esftsn5«K«i5iS:flSi-5*»tt«!|?j^a5i5, m & ft a £- 
^iiSESt^iS^^TiEti-rsfHmgTii e , MHhu# y h 1 as® ^ft^gr^ft 

LtLiof-S^l;tSofS< t:5Jf»8D^y h i tztxo&ftj* 9- 

^frf^a-ranff^^-^f^rtaii 7 . « » u ^ * £ t l 1 1 1 * m m -r z> m b m & m m 

1 8 ^Ixtl^j. 

UT, flo^y Hi. #J 83 tt H i fit! !E * > * 1 i X- If ft i L It SE HI * K £ <5 § , ||L 
ft^bSSWffilBSrjBBEi-airitli. & 1j *f K t» ?B , a»tta3SE^±EE»»l6tfE 

a . 

[ 0 0 0 9 ] 

84(1, *Hte«ro«t»n#yhK:*sftfitt3l«ri5«-r7D-^ + -h-ej,5. 4 o 

5 I, Mi h h £ ft }g £ £ ft fr B$ m K ft o it ft £' CO -f >• (• AS £ £ ( g| 
4 © x 7- v 7° S 1 ) , $ttn#yM3|»Ki*Htt-i-S ( * x y 7 s S 2 ) . 

n * y h l ©1E««S 16Cf fiS iff Ltl 1 < (Xf ? 7S 3 ) : * ± 

T ro H Sb Sr T 1" ft If . H * as ric a fc ft 5 ( * -f S 4 - 6 ) „ 

[0010] 

tit, & m <P ic m. S ft £ *s ig {fc u f: tl -g- , xf ? 7S4i>f,^7y7S7[;fTj 1 -t z t? 
± L . fj © tt fi (■: m -f 5 ^ < , K If SB l 6frbffiv>&®%s.ffi/j7fa£ l &'&1-Z ( x f- 

y t s s ) . ut. - >iti&m i 7 x®tt'<? - > z if tiL l x & ® z mn t z> so 
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( * 7 y -f S 9 , S 1 0 ) „ Z ~ X . ft if /< f - > t 14 , Miliiftffiini5 0 cmf 
* o fc 41 3" , iS 5 0 cmitlil 8 OlSgiiiS 0 c m/it', SlP**-y Ffflfi 

W©ffiHt«#Ufcf,, SSE«aSr*S8i-« (^f^SH) . ft *3 . & a p * y h jjs 
»»tSS;jS«LtV'5l^i:it l * © (t fi T* ^ -f T 7 y 7 J: (5 * j, h 7 - 9 <r> 5 & 
&££P;^3o ^Lt, l*5!j1-fttf*aJ4IBfT?flf.lfc-l-5 ( * x y T S l 2) . 
ft *5 , ± IE © & ft ¥- JH <0 ft !ft C * s- h 7 - 9 (O # ft # jS 5(j L fc ft t . y - /U « © y y ir 
- i> €r ii tt L , fcfflfca<Stfa«*fP^«fcofcri*ajsiLfc0, ilfft 

io 

[001 1 ] 

ft , aiKyh^mikQHft^OiBBIttfftrtt^. ft fis L fc 11 0 CD U ft a» & 7 > K -7 - * 
2r « ^ L T S S. ft S £ SI '3 ffl L T . -tix«r5ctJftH±<OMS-cm^$^fca«{4H^ro» 
B^lSltggliiSrfllUiaLTi^Slil-Si^fcLrtiv. 

i-'^t J: 5 1:. iin**- 7 [- 1 ij^it^toh, & ft g [- jo rj- 5 m & m & -7 v -7 ft if m 
ztiz. <e *5 . ft #j » g b & s (4 if pi a» e> ^ - ? ft & ^ i_ r t ± v » l . & ft □ # y 

Hii*^7l h(cj;9^ffl©#eftS:«^L. S £ ft g £ #J 9 til "f J; ;> fc L T k J: t> c 
± E O J: 5 fc m ft 3i ft ■? y 7 £ ft fig L T J3 It ff . <f * Lfc tftil-? s/ ^feffl PT. # ft 

^ ?£ 3i if « $ VM* 8 fc S ft W fc # ft L . * y h!7-^tttt*(S7c1-5r,t^pIl(li*5 0 
[0012] 

H6l4±!ECDJ:5fc, « & & g -r 7" £ ffl ^ T , ft t i£ ^ « j£ 3i £ » 3i ^ ft 8 fc £ ft ft fc 
&9li-Z%!-£<D&Sha#y Ntj3lt*flLa*r^1-7n-f- + - h T' fc 5 c 
iSHWa-if^fcfi^iSfcofc, 5 I/M4 fc & ri» C. * fi £ £ *i fc B$ ffl fc 4 o fc ft if -f 
y V ft fob b (^f y/Sl) , ^ftn,-J?s/f.|±*p(9ihlE«tl3fflfflH«lS:Si»LT ( 
7.7 y7 S 2) , KfeHflHStroflB^trlT^eattlltrtlOlill- ( * =r y 7 S 3 ) . ft is . 

7 A> 5>5&# Lfcifftfcg^ f N »»o#y hwttita^tsij 

o ^ r- . # ft d # y m , iittiiaetti^fe^B/^-yttaiu. temzMte-r 30 

5 ( * 7- y -7° S 5 ) „ 

ZLX> »»UftAS&, -^^fflSlca**-e«»»E(tt*|pJ«r*ftttlifc t 

M©E«»l 6Ki9«ffUtV'< ( ^ 7- y -7° S 6 ) . £T<7>&K£^7-fjT|f 

* A » T- 5 * IJ S t 5 ( * T -f S 9 ) . II & ft S a » T* fe il If , fi£ Sb i ft 5 
*!L15rlil7t5 (^-r-^ys l 0) . 

* , S ffi 4^ SI ft A ft X ft ^ * 14 , y- 7- y -f s 9 ^ r y 7° S l l \z ft § . x = l 
ltc^^L^ Sa(tM«>e)»Blffi«JbT?HPixO*Raiftfr^*y^1-6 (^-r^TSl 

2 ) „ * l t a s a ft <o m. m ft to 5 fr* m **■ . a » x* ft i t n « ^' y * - $ x it + 1 l -c ( 

* 7 y 7 S 1 6 ) , ^Ty7S 1 2 iZ-MZo BlO i 5 K'<5 ^ - + 1 L ft # & ii H 40 

ffi ^ ± -c- , as ^ ft m m z * * , ^ s ^ a & ft s « a? * n i4\ * 7 y 7 s 1 3*^7 

y 7 S ] 4 f , K!!llJlff^^b@^ftS^H2SL^S)^BBfe-t-2, (xf ?7'S l 4) „ 
ft Jb- , iECti^T, WI£5lJ£0!li^S. y - « <73 ^ y -tr - £ i§ ft L . - H * i6 1 ^ 

ic ta ^ n t; is- n * si |g ft o fc • t £ a & l fc o . gffifiiiftgjnto*-, ^ © # 
^ ii t§ ^ m. m s= ^ c a is * a> it x m. m u fc ^ t sr a *d -t z> i 5 1- ltui\ 

H±nj;5i:t5:ii:J:!). @ «R % M ± X & ft L X m « ^ ^ ft If » fts * L fc ft , Z <o 

m m ft m & # s ft i ' a fj? x to o t j o m m m \f ^ m « fig t Pfi & -f ic -r t» - t ^ ^ t ft s 



[0013] 
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[ 35 m <o m & ] 

K±RMLfcJ:5C, *»^i;ii^Ttt. & $ K T iS II $ ft £ 5 # ft n * Mc r 
. »nD# ? jstfiftg»EftL. #ft + (cftHetttttfjgfiifc < io t t § , #ftn * 
I»4rji«««roWIE4*^ttt#4*fiJ:5tUfcro-c, at ft & ft n # y h £ # k a m 

[ m w <d ffi ^ ft K 91 1 

nail * % w <d nmm <d •> f- a, <d mm ® X- & z , 

[12] *3S5i©||lt«o»iB#y f- © « j$ ft £ jj% -f H r- fo 5 . 

[03] * $ ffi 0il ffl # ft b # y h©«*«rii**i-^nsf^H-C**, 

IB4| ^HffifiiJiOSUbnsRs/ K: ti It 5 ftl ^ ^ t 7 p - f t - hf*> 5 5 

[05] «ifiMi«w7'(D-«ijs r ^i-|g-ei,s. 

[06] ftfcifi^*ifc»£<03*^#Hcgfttt£fc»r5»£©fc»n#y h & ft 5 

I af * © k n ] 

1 » ft D # y h 

2 iffi^ 

3 * y h 7 - * 

12 &gffgS 

1, 3 ft ft ffi * % 

1 4 lift SIM 

l 5 Hi£ttz5i¥iJ£SB 

i 6 is ts ms 

1 7 »fl5><*-Vttrt« 

[01] [02] 
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7d> h^-^roijft 
(72) wn% m# mm 

F^ — 3C0O7 CS08 JS03 KS16 KS39 KTOl KV09 KX02 LT11 WA28 
5K048 BA09 BA41 BA48 DA01 DBOl DCOl EB02 FB03 FB05 



